Objective To describe patterns and characteristics of emergency department (ED) presentations related to the use of ecstasy and related drugs (ERDs) in Melbourne, Australia. Methods Retrospective audit of ERD-related presentations from 1 January 2008 to 31 December 2010 at two tertiary hospital EDs. Variation in presentations across years was tested using a two-tailed test for proportions. Univariate and multivariate logistic regressions were used to compare sociodemographic and clinical characteristics across groups. Results Most of the 1347 presentations occurred on weekends, 24:00-06:00. Most patients arrived by ambulance (69%) from public places (42%), private residences (26%) and licensed venues (21%). Ecstasy-related presentations decreased from 26% of presentations in 2008 to 14% in 2009 ( p<0.05); γ-hydroxybutyrate (GHB) presentations were most common overall. GHB presentations were commonly related to altered conscious state (89%); other presentations were due to psychological concerns or nausea/vomiting. Compared with GHB presentations, patients in ecstasy-related presentations were significantly less likely to require intubation (OR 0.04, 95% CI 0.01 to 0.18), but more likely to result in hospital admission (OR 1.77, 95% CI 1.08 to 2.91). Patients in amphetaminerelated cases were older than those in GHB-related cases (median 28.4 years vs 23.9 years; p<0.05), and more likely to have a history of substance use (OR 4.85, 95% CI 3.50 to 6.74) or psychiatric illness (OR 6.64, 95% CI 4.47 to 9.87). Overall, the median length of stay was 3.0 h (IQR 1.8-4.8), with most (81%) patients discharged directly home. Conclusions Although the majority of ERD-related presentations were effectively treated, with discharge within a short time frame, the number and timing of presentations places a significant burden on EDs. ERD harm reduction and improved management of minor harms at licensed venues could reduce this burden.
BACKGROUND
The lifetime use of ecstasy and related drugs (ERDs, eg, 3,4-methylenedioxymethamphetamine (ecstasy), cocaine and γ-hydroxybutyrate (GHB)) is reported by 10%, 7% and 1%, respectively, of people in Australia aged 14 years and older. 1 Among regular (at least monthly) ecstasy users, around a quarter report using ecstasy more than weekly, 2 despite reports of recent decreases in ecstasy availability and use. [2] [3] [4] Polydrug use, particularly amphetamines, cocaine and cannabis, is also common among this group. 2 5 Further, systematic reviews suggest that amphetamine use in Australia is among the higher levels of use globally, 6 7 with recreational use common among nightclub patrons. 8 9 Harms related to the use of ERDs vary across drug types; whereas ecstasy use is generally associated with acute harms such as heart palpitations, loss of consciousness and dizziness, 10 11 GHB intoxication is associated with loss of consciousness, respiratory depression, bradycardia and hypothermia [12] [13] [14] and carries significant risk of overdose and death, 12 15-17 because of the fine line between 'desired' dose and 'overdose'. 18 Among amphetamine users, harms are particularly prevalent among those who inject, and include overdose, psychotic symptoms and dependence. 6 19 The emergency department (ED) is a common site for responding to ERD-related harms. Data from the Victorian Ambulance Clinical Information System indicate that, in metropolitan Melbourne, there were around 700-800 ecstasy-or GHB-related ambulance attendances per million population annually in [2008] [2009] [2010] , with the vast majority of attendances resulting in transportation to hospital. 20 In a recent sample of regular ecstasy users, 6% reported having accessed an ED because of their drug use in the past 6 months. 2 The demand for emergency healthcare more generally is also rising. A recent review of presentations to Melbourne's public hospital EDs reported an average 3.6% annual increase in the rate of attendance over the period 1999-2009, even after adjustment for population changes. 21 Against this background of increasing pressure on the ED system, it is important that we are able to identify and better understand the characteristics of potentially preventable causes of ED attendance, which include ERD-related presentations.
While there have been a number of case series describing ERD-related ED presentations internationally 10 15 22 23 and in Australia, 12 24 25 these have generally focused on one ERD type only, and have not been conducted at the same time or place, thus making it difficult to understand contexts of harms experienced in a particular setting. To date, there has been only one comprehensive review of ERD-related presentations at Australian EDs. In their 3-year review of drug-and alcohol-related presentations at two Sydney EDs, Indig et al 26 found that ERD-related presentations were relatively uncommon, with ecstasy-related presentations making up just 12% of the 5148 illicit-drug-related presentations. However, case identification in that study was based on nursing triage notes only, and, with drug type unspecified in 44% of presentations, it is likely that this is an underestimate. In addition, only basic patient demographic and clinical variables were extracted, making it difficult to understand the nature of these presentations.
In this paper, we describe 3-year trends in ERD-related presentations at two EDs in Melbourne, Australia, using multiple data sources to better capture all ERD presentations and collect more complete data on presentation characteristics. We compare patient sociodemographic and clinical characteristics across different ERD types, and explore correlates of repeat ERD-related presentation at the ED.
METHODS
A retrospective audit of ERD presentations occurring between 1 January 2008 and 31 December 2010 was conducted at the EDs of two major inner-city teaching hospitals in Melbourne, Australia, which are attended by an estimated 42 000 and 55 000 patients annually. 27 Cases were identified through electronic searching of medical records (triage notes, discharge diagnosis) using a list of key terms related to ERD use (table 1). All presentations involving ERDs were included in the study, regardless of the presenting complaint. Complete medical records of cases were obtained electronically where available, or in paper form, and patient demographic characteristics, relevant medical history, and pre-hospital and in-hospital clinical information were extracted and entered into a database using Questionnaire Development System V.2.5 (NOVA Research Company). The study was approved by ethics committees at both hospitals, as well as the Monash University Human Research Ethics Committee.
Patients were categorised according to the 'main drug of effect' as recorded in the ED documentation, based on patient/ carer self-report or physician assessment. Univariate logistic regression was used to measure differences in characteristics across main drug groups. Individual patients who presented more than once were identified using unique hospital Unit Record (UR) numbers, and coded as 'repeat presenters' accordingly. Univariate and multivariate logistic regression were used to identify independent correlates of repeat presentation. Variations in ERD presentations across study years were measured using a two-tailed test for proportions. Analyses were conducted using Stata V.11.1, with a significance level of p<0.05.
RESULTS

Characteristics of ERD-related presentations
A total of 1347 ERD-related presentations occurred across the 3-year period. While there was a significant difference in the number of presentations at each site (median of 22 presentations per month (range 10-44) at site 1, compared with 13 (4-32) at site 2; p<0.05), the two sites showed broadly comparable patterns of presentations across the 3-year period, with attendances appearing to peak during the summer months (figure 1).
ERD-related presentations most commonly occurred on weekends (60%), between 24:00 and 06 : 00 (41%). Patients were predominantly male (64%), Australian-born (90%) and had no recorded history (ie, self-reported history or previous hospital attendance) of previous physical illness (80%) or psychiatric illness (80%). Of the 1325 patients for whom data were collected, 478 (36%) had a recorded history of substance use, most commonly related to misuse of alcohol (44%), amphetamines (36%) and/or ecstasy (29%). Female patients were significantly younger than male patients (median 24.1 (IQR 21.2-27.6) vs 25.9 (IQR 22.4-31.7) years, p<0.05). Of the 989 patients for whom last location before hospital attendance was recorded, most reported being in a public place (42%), a private residence (26%) or licensed premises or event (21%). Fewer than 10% of patients reported their last location as a dance party or music festival.
Presentations were most commonly related to GHB (36%, n=480), amphetamines (19%, n=255) or ecstasy (18%, n=236). Other ERDs (cocaine, ketamine, d-lysergic acid diethylamide (LSD), magic mushrooms, amyl nitrate) accounted for 89 presentations, 224 presentations involved multiple ERDs, with no 'main drug of effect' identified, and the main drug implicated was unknown in 63 cases. Patterns of presentation over time The median length of stay in the ED was 3.0 h (IQR 1.8-4.8). Treatment predominantly consisted of patient observation, with medical intervention limited to the administration of fluids and paracetamol in most cases. Complications were recorded in 237 cases and were most commonly related to psychiatric concerns (45%), vomiting (14%) and hypothermia (12%). Hospital admission was the result in 149 presentations (14%), predominantly to the emergency short stay unit (ESSU, 65%). One fatality, in a case of extensive polydrug use, was recorded.
Sociodemographic and clinical characteristics by main ERD type implicated
The sociodemographic and clinical characteristics of presentations by main ERD type are summarised in table 2. The majority of patients in GHB-related presentations arrived via ambulance (86%) and in a low conscious state (55% had a Glasgow Coma Score (GCS) of 8 or less on hospital arrival). Furthermore, 46% were coded as Category 1 on the Australasian Triage Scale, indicating a need for immediate resuscitation. Eighty patients who had used GHB (17%) underwent endotracheal intubation in the ED. Despite this, only 39 patients were admitted to hospital, predominantly to the ESSU.
Compared with GHB presentations, patients in ecstasy-related presentations were significantly less likely to arrive via Patients in amphetamine-related presentations were a distinctly different group from those in GHB-related presentations. They were significantly older (median age 28.4 vs 23.9 years; OR 1.09, 95% CI 1.07 to 1.12) and more likely to have a recorded history of substance use (OR 4.85, 95% CI 3.50 to 6.74) or psychiatric illness (OR 6.64, 95% CI 4.47 to 9.87). These patients presented predominantly in relation to psychiatric/behavioural concerns (39%) or altered conscious state (14%), spent longer in the ED (OR 1.06, 95% CI 1.02 to 1.10), and were more likely to be admitted to hospital (OR 3.11, 95% CI 2.00 to 4.84), most commonly to the ESSU for continued observation (59%) or to a psychiatric ward (17%).
Repeat presenters
Fifty-seven patients were classified as repeat presenters, presenting between two and six times over the 3-year period (median 2). After adjustment for age, gender, involvement of alcohol and presenting symptoms, repeat presentation was independently associated with presenting in relation to GHB use compared with use of other ERDs (AOR 3.54, 95% CI 1.99 to 6.31) and having a recorded history of alcohol or other drug use (AOR 7.23, 95% CI 3.84 to 13.58).
DISCUSSION
This paper describes the pattern and characteristics of ERD-related presentations at two Australian inner-urban EDs.
Patterns of presentation related to each drug class varied over the 3-year study period, with ecstasy-related presentations decreasing between 2008 and 2009, then remaining stable. The decrease in ecstasy-related harm over this period is likely to reflect a reported decrease in population-level ecstasy consumption during this time.
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The characteristics of presentations varied across drug type: patients in GHB-related presentations were more likely to present in an unconscious state, and almost one-fifth (17%, n=80) were intubated in the ED. While intubated patients were generally managed within the ED and were discharged directly home once GCS increased, length of hospital stay was longer among intubated patients than among those who were not intubated (median 5.4 vs 2.6 h). Further analysis of the implications of intubation on patient outcomes, including length of hospital stay and likelihood of hospital admission, will inform clinical practice guidelines. In contrast, ecstasy-related presentations ‡Includes other ERDs (eg, cocaine, ketamine, LSD) (n=89), cases where no main drug type was specified because of the involvement of multiple ERDs (N=224), and cases where the main drug type could not be ascertained (n=63). §ORs calculated relative to GHB presentations. ¶Predominantly custodial settings. **Multiple presenting complaints could be recorded. † †For example, displaying erratic or unusual behaviour, experiencing psychological distress. ‡ ‡Based on the Australasian Triage Scale, where Category 1 indicates the need for immediate resuscitation. ED, emergency department; ERD, ecstasy and related drugs; GCS, Glasgow Coma Score; GHB, γ-hydroxybutyrate.
were generally related to behavioural concerns or vomiting/ nausea. Although these patients did not require active intervention, they were significantly more likely to be admitted to hospital than patients in GHB presentations. Patients presenting to EDs after amphetamine use had a different profile from those presenting after GHB use; they were older and commonly had a history of alcohol or drug use and psychiatric illness. In terms of the context of presentation, they were less likely to attend the ED after attendance at licensed premises, a music festival or event. This fits with other Australian studies of amphetamine-related ED presentations, which suggest that a significant proportion of these patients inject drugs, and experience high rates of psychiatric comorbidity. 24 25 Given that hospital admission was three times as common in amphetamine as GHB users, and that a significant proportion of these patients were admitted for psychiatric care, hospitals may need to consider developing separate management strategies for presentations involving amphetamines that take into consideration these complex needs.
The median length of stay for all ERD-related presentations was 3 h, indicating that the majority of patients were effectively treated and discharged within the 4 h limit recommended by the Australian National Emergency Access Target guidelines. 28 Nevertheless, given that the majority of presentations occurred during peak times in the ED (late nights, weekends, Christmas/ summer holidays), 29 these patients place an avoidable burden on the ED. Given the relatively minor nature of a large proportion of presentations, particularly those related to drugs other than GHB, solutions need to be put in place to enable effective prevention and management of these harms, in order to minimise the need for ED attendance.
Despite common perceptions that ERD-related harms usually occur at dance parties and music festivals, our data indicate that a significant proportion of adverse events are occurring at licensed venues, such as pubs and clubs, or in private residences, highlighting the need for expansion of prevention and harm reduction messages within these settings. One potential approach may be to focus on the development of strategies aimed at enhancing the capacity of venues and their patrons to self-manage minor adverse events. A recent systematic review highlighted the variety of harm reduction interventions that have been conducted in recreational settings such as pubs and clubs, but few such interventions have been evaluated. 30 Another potential strategy for harm minimisation may be to increase the availability of pill testing kits, which allow users to identify the contents of ecstasy pills, as regular ecstasy users have reported that they would make use of these kits if they were readily available. 31 In the private setting, strategies for party hosts and guests, such as planning ahead and maintaining hydration, should be emphasised in order to minimise the risk of harm; resources have been developed to assist people in this manner. 32 Education around the risks of harms associated with concurrent alcohol and ecstasy use is also important, given the high rate of alcohol consumption associated with ecstasy-related presentations.
Our study is limited by the fact that no biological marker of drug use was used to identify cases, and as such some cases may have been missed. Presentations relating to seizures may also have been missed if no ERD-related terms were recorded, as these patients were not searched for specifically. In addition, as some variables were based on medical staff notes, the extent to which these were assessed and recorded may vary. Further, the EDs involved in the study may not be a representative sample of all EDs in Melbourne.
CONCLUSION
Although the majority of ERD-related presentations are not serious and few require hospital admission, the number occurring at peak times places a burden on EDs. Education around prevention of minor ERD-related harms and strategies for improved management of these at licensed venues and private locations could reduce this burden.
Contributors All authors contributed to the original study design. PD, VM and DS led the collection of data managed by DH. DH conducted statistical analysis and drafted the manuscript. All authors contributed to the final draft of the manuscript. 
